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From: Valdez, Heather

To: Julie Wroble (Wroble.Julie@epa.gov); Zach Hedgpeth (Hedapeth.Zach@epa.gov); Palumbo, Janice; Bartus, Dave
Subject: Found this showing FMC property boundary, wind rose, some past monitoring locations

Date: Monday, June 27, 2016 11:56:00 AM
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2014-10-01 Amended Figure 2-1, FMC Air Monitoring Plan - Parts Il.pdf

Hi all, the white dashed line shows the property boundary, this is from
2014, from the Air Monitoring Plan under the UAO. The Pond PH3
continuous monitoring sites identified (blue square) are activated if there
is extraction occurring at that pond. They get non-detects | think most
always, | would have to examine, verify, when the last time was that they
saw anything from one of them.

Heather Valdez

Chemical Engineer, Project Manager

RCRA Cortrective Actions, Permits and PCBs Unit
EPA Region 10

1200 6th Ave, Suite 900, AWT-150, Seattle WA, 98101
(206) 553-6220

valdez.heather(@epa.gov
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DRAWN BY D. Severson

1 Oct 2014

I:\projects\FMCidaho\RCRA Pond UAO Air Mon Plan_PART 2\FIGURE\Fig 2-1_Facility Bndry PH3 Mon Locs_Oct2014.mxd

FMC Property Boundary

RCRA Pond Area Boundary
Fence

Contingent offsite (Highway 30) ! e T e s
monitoring site - ' 5_ . | ! Lindl

Contingent fenceline monitoring 3 =P : = f ., Property) o
site S S o B | Ty g

Pond PH5 continuous monitoring

f—— e P
v | =

Sy R, .
St

WIND ROSE
Pond Site

1/26/99 - 1/25/00
13 46 7-10 11-16 1721 +21 FREQUENCY OF WIND

i SPEED AND DIRECTION

g |
|

SRS

oo § e & |
woilfrre 1?. i j‘f,“,}‘,ﬂ” :Vﬁﬁ;t{g

o LR

FACILITY BOUNDARY MONITORING PLAN
FIGURE 21

CONTINUOUS PH3; MONITORING
AND CONTINGENT FACILITY
BOUNDARY LOCATIONS











From: Valdez, Heather

To: Zhen, Davis

Subject: 1"m looking for a facilitator, do you have any recommendations?
Date: Thursday, June 30, 2016 12:51:00 PM
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Hi Davis, How have you been? | am planning a meeting that would be
greatly improved by having another person other than myself (while I'm
also acting as project manager) facilitate.

Are you familiar with the Data Quality Objectives (DQO) process. | would
like to conduct this exercise for my site to help establish the type,
quantity, and quality of data needed to reach defensible decisions or
make credible estimates. See this link for more info about DQO:

https://www.epa.gov/quality/guidance-systematic-planning-using-data-
quality-objectives-process-epa-qag-4

With your engineering background and superfund duties, | am thinking
you might be fairly familiar with the DQO process. So you might know the
kind of person who could help me well. Also, | am guessing that with your
involvement with facilitating, you might know who in the agency could
facilitate. | am guessing that you might be too busy with your duties now,
I am not sure if you could facilitate, if you are still doing that for people.
But do you have any one you could recommend or any ideas of who else |
could ask to try and find someone good.

Heather Valdez
Chemical Engineer, Project Manager
RCRA Cortrective Actions, Permits and PCBs Unit
EPA Region 10
1200 6th Ave, Suite 900, AWT-150, Seattle WA, 98101
(206) 553-6220

Idez.heather a
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From: Brian.English@deq.idaho.gov

To: Valdez, Heather

Cc: Douglas.Tanner@deg.idaho.gov; Robert.Bullock@deq.idaho.gov
Subject: Pond 16S

Date: Thursday, July 07, 2016 8:49:34 AM

Attachments: removed.txt

BRIAN ENGLISH.vcf

| suggest that in addition to adding the unit on the south perimeter pipe you tell FMC to add a
second unit to the north perimeter pipe. The extracted volumes are quite low when compared to
the volume under the cap and you want the PH3 numbers to go down. At the current extraction

rates FMC could operate a second unit for at least a month without causing a GES unit to operate
below capacity.
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From: Valdez, Heather

To: Palumbo. Janice

Subject: RE: New version of draft UAO workplan modification letter
Date: Wednesday, June 29, 2016 2:43:00 PM
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Thanks Jan! | think all your comments are helpful improvements and make
sense to me. So | am still waiting for comments from Dave and it sounds
like he will be busy with Hanford stuff today. I'll circulate a clean copy
once | see if he has any comments, so you can see how | address the
couple areas where you had questions. Thank You, have a good
afternoon!!

Heather Valdez

Chemical Engineer, Project Manager

RCRA Cortrective Actions, Permits and PCBs Unit
EPA Region 10

1200 6th Ave, Suite 900, AWT-150, Seattle WA, 98101
(206) 553-6220

valdez.heather(@epa.cov
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From: Palumbo, Janice

Sent: Wednesday, June 29, 2016 12:56 PM

To: Valdez, Heather <Valdez.Heather@epa.gov>

Subject: RE: New version of draft UAO workplan modification letter

Heather, | made a few comments, suggestions for changes, in the attached redline version. Let
me know if you’d like to discuss. -Jan

Jan Palumbo (AWT-150)
Environmental Scientist
U.S. EPA Region 10

1200 6th Avenue, Suite 900
Seattle, WA 98101

(206) 553-6702 (Phone)
(206) 553-8509 (Fax)

From: Valdez, Heather
Sent: Wednesday, June 22, 2016 1:06 PM
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To: Palumbo, Janice <Palumbo.Jan@epa.gov>; Castrilli, Laura <Castrilli.Laura@epa.gov>; Bartus,

Dave <Bartus.Dave@epa.gov>; Weigel, Greg <Weigel.Greg@epa.gov>

Subject: New version of draft UAO workplan modification letter

Hi, 1 have incorporated changes in response to your comments that we
discussed.

Greg, | have made some additional changes after discussions with my
RCRA team, so you may want to take another look.

I have still not run this by Andy yet, so there may be additional changes
still, but this the new iteration for your review.

I you are able to get back to me by the end of the week that would be
super, or let me know how much more time you would need.

Jan, Laura, and Dave, if you want to talk in person | will be in on Friday, or
you can call me at home tomorrow.

Thanks!

Heather Valdez
Chemical Engineer, Project Manager
RCRA Cortrective Actions, Permits and PCBs Unit
EPA Region 10
1200 6th Ave, Suite 900, AWT-150, Seattle WA, 98101
(206) 553-6220

aldez.heather(@epa.co
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From: Valdez, Heather

To: "Brian.English@deg.idaho.gov"; Weigel. Greg
Subject: RE: Pond 16S

Date: Thursday, July 07, 2016 11:00:00 AM
Attachments: image001.png
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Hi Brian and Greg, Can you tell me if FMC has a reason why they extract from standpipes, pvc
material, rather than the metal TMPs. | found a comment about TMP being a better place to extract
from for that reason in the notes. Is there anything in writing you know of where FMC makes the
case for why they are not using the TPMs as the extraction locations? Forgive me if | have been told
this already | just don’t remember. Thought | would ask you before | raised the questions to you.

Thanks

Bout to get on call now

Heather Valdez

Chemical Engineer, Project Manager

RCRA Cortrective Actions, Permits and PCBs Unit
EPA Region 10

1200 6th Ave, Suite 900, AWT-150, Seattle WA, 98101
(2006) 553-6220

valdez.heather(@epa.cov
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From: Brian.English@deq.idaho.gov [mailto:Brian.English@deq.idaho.gov]
Sent: Thursday, July 07, 2016 8:49 AM

To: Valdez, Heather <Valdez.Heather@epa.gov>

Cc: Douglas.Tanner@deq.idaho.gov; Robert.Bullock@deg.idaho.gov
Subject: Pond 16S

| suggest that in addition to adding the unit on the south perimeter pipe you tell FMC to add a
second unit to the north perimeter pipe. The extracted volumes are quite low when compared to
the volume under the cap and you want the PH3 numbers to go down. At the current extraction
rates FMC could operate a second unit for at least a month without causing a GES unit to operate
below capacity.
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From: Brian.English@deq.idaho.gov

To: Valdez, Heather

Subject: RE: Pond 16S

Date: Thursday, July 07, 2016 11:03:27 AM
Attachments: image001.png
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Metal is better when concentrations are HIGH (talking autoignition high) but the perimeter pipe is
the compliance point. Compliance point is okay for monitoring.

From: Valdez, Heather [mailto:Valdez.Heather@epa.gov]
Sent: Thursday, July 07, 2016 12:01 PM

To: Brian English; Weigel, Greg

Subject: RE: Pond 16S

Hi Brian and Greg, Can you tell me if FMC has a reason why they extract from standpipes, pvc
material, rather than the metal TMPs. | found a comment about TMP being a better place to extract
from for that reason in the notes. Is there anything in writing you know of where FMC makes the
case for why they are not using the TPMs as the extraction locations? Forgive me if | have been told
this already | just don’t remember. Thought | would ask you before | raised the questions to you.

Thanks

Bout to get on call now

Heather Valdez

Chemical Engineer, Project Manager

RCRA Cortrective Actions, Permits and PCBs Unit
EPA Region 10

1200 6th Ave, Suite 900, AWT-150, Seattle WA, 98101
(206) 553-6220

valdez.heather(@epa.gov

GOIO0IC6,

From: Brian.English@deq.idaho.gov [mailto:Brian.English@deg.idaho.gov]
Sent: Thursday, July 07, 2016 8:49 AM

To: Valdez, Heather <Valdez.Heather@epa.gov>

Cc: Douglas.Tanner@deg.idaho.gov; Robert.Bullock@deg.idaho.gov
Subject: Pond 16S

| suggest that in addition to adding the unit on the south perimeter pipe you tell FMC to add a
second unit to the north perimeter pipe. The extracted volumes are quite low when compared to
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the volume under the cap and you want the PH3 numbers to go down. At the current extraction
rates FMC could operate a second unit for at least a month without causing a GES unit to operate
below capacity.






From: Weigel, Greg

To: Valdez, Heather; brian.english@deq.idaho.gov
Subject: RE: Pond 16S

Date: Thursday, July 07, 2016 11:06:14 AM
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A primary reason from extracting from the perimeter pipe is that we are more directly influencing
the area of the pond where gas would escape — creating a negative pressure in the perimeter pipe
most directly influences potential release from the gap between the top and bottom liners.

Greg Weigel

Federal On-Scene Coordinator

EPA Region 10, Emergency Response Unit
950 W. Bannock Street, Boise, ID 83702
208-378-5773 office

208-867-3710 cell

From: Valdez, Heather

Sent: Thursday, July 07, 2016 12:01 PM

To: brian.english@deg.idaho.gov; Weigel, Greg <Weigel.Greg@epa.gov>
Subject: RE: Pond 16S

Hi Brian and Greg, Can you tell me if FMC has a reason why they extract from standpipes, pvc
material, rather than the metal TMPs. | found a comment about TMP being a better place to extract
from for that reason in the notes. Is there anything in writing you know of where FMC makes the
case for why they are not using the TPMs as the extraction locations? Forgive me if | have been told
this already | just don’t remember. Thought | would ask you before | raised the questions to you.

Thanks

Bout to get on call now

Heather Valdez

Chemical Engineer, Project Manager

RCRA Cortrective Actions, Permits and PCBs Unit
EPA Region 10

1200 6th Ave, Suite 900, AWT-150, Seattle WA, 98101
(206) 553-6220

valdez.heather(@epa.cov

GOIOI0C6
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From: Brian.English@deq.idaho.gov [mailto:Brian.English@deq.idaho.gov]
Sent: Thursday, July 07, 2016 8:49 AM
To: Valdez, Heather <Valdez. Heather@epa.gov>

Cc: Douglas.Tanner@deg.idaho.gov; Robert.Bullock@deg.idaho.gov
Subject: Pond 16S

| suggest that in addition to adding the unit on the south perimeter pipe you tell FMC to add a
second unit to the north perimeter pipe. The extracted volumes are quite low when compared to
the volume under the cap and you want the PH3 numbers to go down. At the current extraction

rates FMC could operate a second unit for at least a month without causing a GES unit to operate
below capacity.

cid:image001.jpg@01D1D833.EFASFEAOD
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From: Brian.English@deq.idaho.gov

To: Valdez, Heather

Subject: RE: Pond 16S

Date: Thursday, July 07, 2016 11:08:42 AM
Attachments: image001.png
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I only partially agree with this since extraction rate is so low. Multiple GES would increase this effect.
We have had issues near the north perimeter pipe on 16S

From: Weigel, Greg [mailto:Weigel.Greg@epa.gov]
Sent: Thursday, July 07, 2016 12:06 PM

To: Valdez, Heather; Brian English

Subject: RE: Pond 16S

A primary reason from extracting from the perimeter pipe is that we are more directly influencing
the area of the pond where gas would escape — creating a negative pressure in the perimeter pipe
most directly influences potential release from the gap between the top and bottom liners.

Greg Weigel

Federal On-Scene Coordinator

EPA Region 10, Emergency Response Unit
950 W. Bannock Street, Boise, ID 83702
208-378-5773 office

208-867-3710 cell

From: Valdez, Heather

Sent: Thursday, July 07, 2016 12:01 PM

To: brian.english@deg.idaho.gov; Weigel, Greg <Weigel.Greg@epa.gov>
Subject: RE: Pond 16S

Hi Brian and Greg, Can you tell me if FMC has a reason why they extract from standpipes, pvc
material, rather than the metal TMPs. | found a comment about TMP being a better place to extract
from for that reason in the notes. Is there anything in writing you know of where FMC makes the
case for why they are not using the TPMs as the extraction locations? Forgive me if | have been told
this already | just don’t remember. Thought | would ask you before | raised the questions to you.

Thanks

Bout to get on call now

Heather Valdez
Chemical Engineer, Project Manager
RCRA Cortrective Actions, Permits and PCBs Unit
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EPA Region 10

1200 6th Ave, Suite 900, AWT-150, Seattle WA, 98101
(2006) 553-6220

valdez. heather(@epa.cov
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From: Brian.English@deq.idaho.gov [mailto:Brian.English@deg.idaho.gov]
Sent: Thursday, July 07, 2016 8:49 AM
To: Valdez, Heather <Valdez. Heather@epa.gov>

Cc: Douglas.Tanner@deg.idaho.gov; Robert.Bullock@deq.idaho.gov
Subject: Pond 16S

| suggest that in addition to adding the unit on the south perimeter pipe you tell FMC to add a
second unit to the north perimeter pipe. The extracted volumes are quite low when compared to
the volume under the cap and you want the PH3 numbers to go down. At the current extraction

rates FMC could operate a second unit for at least a month without causing a GES unit to operate
below capacity.
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From: Valdez, Heather
To: "Brian.English@deg.idaho.gov"
Cc: Douglas.Tanner@deg.idaho.gov; Robert.Bullock@deq.idaho.gov
Subject: RE: Pond 16S
Date: Thursday, July 07, 2016 10:09:00 AM
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Thanks Brian, yes | agree.

Heather Valdez

Chemical Engineer, Project Manager

RCRA Cortrective Actions, Permits and PCBs Unit
EPA Region 10

1200 6th Ave, Suite 900, AWT-150, Seattle WA, 98101
(206) 553-6220

valdez.heather(@epa.cov

GOIOI0CS,

From: Brian.English@deq.idaho.gov [mailto:Brian.English@deq.idaho.gov]
Sent: Thursday, July 07, 2016 8:49 AM

To: Valdez, Heather <Valdez.Heather@epa.gov>

Cc: Douglas.Tanner@degq.idaho.gov; Robert.Bullock@deg.idaho.gov
Subject: Pond 16S

| suggest that in addition to adding the unit on the south perimeter pipe you tell FMC to add a
second unit to the north perimeter pipe. The extracted volumes are quite low when compared to
the volume under the cap and you want the PH3 numbers to go down. At the current extraction
rates FMC could operate a second unit for at least a month without causing a GES unit to operate
below capacity.
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From: Valdez, Heather

To: Zach Hedgpeth (Hedgpeth.Zach@epa.gov)
Subject: Some past info on monitoring equipment FMC uses
Date: Monday, June 27, 2016 11:42:00 AM
Attachments: image002.png
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2011-07-08 Station 18A-3 Continuous Monitor Evaluation Summary Report.pdf

Hi Zach, how are things going? When you have time, this might be helpful
to get your assessment of this attached. It is a write up FMC did regarding
the monitoring equipment they are using and their assessment of how to
consider some readings.

Maybe we can chat about this and you can help me make sure |
understand it and tell me if you would agree with what they conclude. Let
me know when you would have time.

Heather Valdez

Chemical Engineer, Project Manager

RCRA Cortrective Actions, Permits and PCBs Unit
EPA Region 10

1200 6th Ave, Suite 900, AWT-150, Seattle WA, 98101
(206) 553-6220

valdez.heather(@epa.cov

OOLE@OEE




mailto:/o=ExchangeLabs/ou=Exchange Administrative Group (FYDIBOHF23SPDLT)/cn=Recipients/cn=28342222bfec4500be21d123e8ba3f46-Hedgpeth, Zachary

mailto:valdez.heather@epa.gov

https://www.facebook.com/eparegion10

https://twitter.com/epanorthwest

https://www.youtube.com/user/USEPAgov

https://www.flickr.com/people/usepagov/

https://instagram.com/epagov

https://plus.google.com/+EPAgov/posts







































Evaluation of Logged Non-Zero Maximum Readings using Draeger Pac Il
Phosphine Monitors at Pond 18A Continuous Monitoring Station 3

July 8, 2011

As FMC has reported in the weekly UAO reports beginning on October 6, 2010 (weekly
report #9), the Draeger PAC Il monitors occasionally experience non-zero maximum
readings during the 8-hour continuous monitoring periods that are not detections of
phosphine (PH3). These recorded ‘maximum’ readings, according to Draeger, represent
the maximum one-second reading registered by the meter since the monitor was last
turned on. Pursuant to EPA’s request during the June 15, 2011 conference call, FMC
initiated a more detailed evaluation of Draeger monitor data from the Pond 18A
continuous monitoring station 18A-3.

FMC has over a decade of on-site experience and consulted extensively with Draeger
technical representatives regarding the capabilities and limitations of the Draeger Pac llI
monitors equipped with the XS Hydride sensor for PH3 detection. Based on experience
and Draeger’s technical specifications, the monitors are well suited for field use but are
also very sensitive to cross-interferences and low-voltage electronic effects. In order to
evaluate these potential effects, particularly at the “near-zero” or below levels of interest
readings (i.e., readings far below the OSHA 0.3 ppm 8-hour TWA or 1.0 ppm 15-minute
STEL), FMC performed an evaluation using co-located Draeger Pac Ill monitors at
continuous monitoring station 18A-3.

During the evaluation, the Draeger monitor deployed at station 18A-3 remained set to
record 1 minute average PH3 readings, the same configuration setting used at all of the
continuous monitoring stations. A second Draeger monitor was co-located at station
18A-3 and set to record 10 second average readings. The two monitors were set a few
inches apart to minimize potential inductive electronic cross interference. As described
in the Air Monitoring Plan, the primary monitor (logging 1 minute averages) was queried
at 8-hour intervals for the time-weighted average (TWA), maximum reading and current
reading and the values recorded on the operators log sheet. For this evaluation, if the
maximum reading displayed on the monitor when the monitored was queried was
greater than 0.00 on the primary monitor, the primary and co-located monitors were
downloaded for the 8 hour period associated with the logged above 0.00 maximum
reading, i.e., the prior 8 hours.

The evaluation began on June 17 at the 1300 hour reading and concluded on July 1,
2011 at the 0500 hour reading. During the forty-two 8-hour periods during the 14 day
evaluation, the primary monitor logged thirteen (13) non-zero maximums. Note that
during this evaluation period all TWA readings at station 18A-3 (and stations 18A-1 and







18A-2) were 0.00 ppm PH3. Eleven (11) of the recorded maximums were 0.05 or lower
and the other two (2) were 0.17. A table summarizing the thirteen “events” when a non-
zero maximum was recorded on the primary monitor is attached. In addition, graphs of
the downloaded 1-minute and 10-second average data for the 8-hour periods when the
primary monitor recorded a non-zero maximum are attached.

As summarized in the table, FMC reviewed the downloaded data in conjunction with
meteorological conditions and operational conditions. KASE / Warbonnet Inc. (KW)
personnel also contacted Draeger technical representatives to obtain additional
information on the potential cause(s) of spurious maximum readings and low-level
positive / negative sensor zero drift. Overall, this evaluation provided additional
confirmation that the occasional above-zero maximums recorded on the Draeger
monitors most likely result from factors other than detection of PH3 in ambient air at the
monitoring stations. The downloaded data also shows that the recorded maximums,
other than low-level zero drift, are extremely short in duration as evidenced by the
logged 1-minute and 10-second averages over a similarly short period of a few minutes
or less and that are lower the recorded maximum. The likely causes of these primarily
very short duration non-zero data, as well as the actions to minimize recurrence are
summarized below:

e Events 1, 2 and 4 occurred at 0500 hours and the logged non-zero maximums
correspond to the time the operator drove to the monitor to query the monitor for
the scheduled 8-hour reading. Station 18A-3 is especially prone to potential
lingering vehicle exhaust because it is located in a low area and operator’s
vehicles regularly pass through this area to perform monitoring at ponds 18A, 17
and 15S. In addition, the calmest meteorological conditions of the day are
typically early in the morning (e.g., 0500 hours) which would result in vehicle
exhaust not dispersing as quickly. FMC and KW personnel have been fully
aware that the presence of vehicle exhaust can result in false positives readings
on the Draeger monitors and thus has instructed operators to park at least 20
feet away, downwind of the continuous monitors and to turn off the vehicle
engine after parking. Following event #4, KWI reinforced the work rules "do not
park the truck within 20 feet of a continuous monitor" and "turn off your
vehicle when checking a continuous monitor" for the operators and no other
likely vehicle exhaust events were recorded during this evaluation. In addition to
possible vehicle exhaust impacts noted above, during Event 4, which had a
recorded maximum of 0.17, the operator reported that he dropped the primary
monitor on the ground prior to querying the monitor for the 0500 hour readings.
The monitor impact with the ground could have caused a voltage spike that
resulted in the spurious maximum reading.
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e Event 8, a recorded maximum of 0.17, also occurred at 0500 hours, but further
review does not implicate vehicle exhaust, but supports the non-zero maximum
was a result of the monitor failing to clear its internal memory when restarted
(turned off then turned back on). The 1-minute and 10-second maximums were
zero throughout the 8 hour period except the last 1-minute average (0.01) at the
time the monitor was checked (and while this 0.01 may be attributed to vehicle
exhaust, the logged data do not support the recorded maximum value).
Following the operator’s prior reading of this monitor at 2100 hours on June 24,
the operator experienced trouble resetting the meter to begin the next 8 hour
monitoring period. On the operator’s first restart, the "maximum" reading was
0.16 (rather than the meter clearing to 0.00). On the operator’s second restart,
the "maximum" reading went to 0.17. After the readings at 2100 hours on June
24 and still showing a 0.17 maximum reading following the second restart, the
operator returned the meter to service. The same maximum reading was
recorded and reported when the meter was queried at 0500 hours on June 25.
This monitor was taken out of service after the 0500 hour reading on June 25.
Draeger attributed this problem with the "maximum" setting to noise in the
electronics (and do not have a specific diagnosis as to why the monitors do not
always reset to 0.00 ppm when turned off and on). During that discussion with
Draeger regarding this problem, the Draeger technical representative stated that
if turning the monitor "off" and "on" does not reset the "maximum” to 0.00 ppm
then the only other option is to go into the programming and "clear exposures."
KW'’s instrument specialist has done this in the past, but had not trained the GES
operators on this procedure as the procedure to “clear exposures” involves
access to the monitor’s internal programming where meter data-logging criteria
and alarm levels are set. After further discussions with Draeger, a simplified
procedure was developed that allows the operators to "clear exposures" while
minimizing the potential for the operator to inadvertently reset the data-logging /
alarm settings.

e For the other events with logged data between 0.05 and -0.05, the monitors are
likely experiencing sensor drift. Based on discussions with Draeger, the monitor
can be taken to an area known to be clean air and then perform a fresh air
calibration. This calibration is used to re-set the zero and is faster than a full
calibration (with calibration gas). KW has been reluctant to train the operators to
perform the zero calibration because it requires accessing the meter's
configuration mode and the potential for unintentional resetting of other functions
(like the full calibration or settings for data logging). KW has trained an additional
operator to perform the zero calibration which will help minimize “multiple” non-
zero maximums on consecutive 8 hour periods due to sensor drift.
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FMC has re-affirmed its prior conclusion that there does not appear to be further value
in investigating the infrequent spurious low but non-zero maximums, as these low-level
‘maximum’ readings demonstrate the sensitivity of the Draeger Pac Il meters. Data will
be downloaded pursuant to the thresholds described in the Plan Framework for Facility
Boundary Monitoring.
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Pond 18A Station No.3 Co-Located Monitor Evaluation - Summary of Non-0.00 Maximum Readings

Regular Highest 1-minute Highest 10-second
Event | Monitor Max Average Average Weather Conditions® .
No. Day Time Wind Speed Wind Activity in the Area Comments
ppm Time® ppm Time? ppm (mph) Direction Observations

1 6/18/11 500 0.02 na 0.00 0459 0.05 8.5 187 Normal operations |Measured at time of readings. Possible vehicle exhaust. Dropped monitor.
2 6/19/11 500 0.03 0501 0.03 na 0.00 6.9 254 Normal operations |Also had a current reading of 0.03 ppm. Possible vehicle exhaust.

3 6/19/11 1300 0.02 na 0.00 na 0.00 8.8 240 Normal operations

4 6/21/11 500 0.17 0458 0.10 0500 0.08 7.4 203 Normal operations |[Measured at time of readings. Possible vehicle exhaust. Dropped monitor.
5 6/22/11 2100 0.03 1842 -1929 0.03 1849 0.02 10.1 230 |Evening T.storms [Normal operations [Thunderstorm at time of readings.

6 6/23/11 500 0.02 na 0.00 na 0.00 3.9 117 Normal operations

7 6/24/11 2100 0.02 na 0.00 na 0.00 11.4 207 Normal operations

8 6/25/11 500 0.17 0500 0.01 na 0.00 7.9 189 Normal operations |Problem resetting monitor.

9 6/27/11 500 0.02 na 0.00 na 0.00 2.6 222 Normal operations

10 6/28/11 500 0.02 na 0.00 na 0.00 33 266 Normal operations

11 6/28/11 1300 0.02 na 0.00 na 0.00 18.4 157 Normal operations

12 6/29/11 500 0.05 0339 - 0501 0.03 0459 0.04 8.9 188 Normal operations [Both monitors experienced a "zero drift."

13 6/29/11 1300 0.02 0804 & 0831 0.01 na 0.00 7.1 263 Normal operations

Notes:

! This time of the operator's regular scheduled monitoring when a maximum above 0.00 ppm was recorded for the prior 8 hour period. Times are recorded in military time.

%This time is the actual time of the one-minute or 10-second average as recorded / logged by and downloaded from the Draeger PAC Il monitors. Times are recorded in military time.

3 The weather conditions are the conditions noted at the plant site weather station located about 0.5 miles NW of Pond 18A. The readings were taken approximately 60 minutes before the Station #3 8-hour readings were monitored.








Pond 18A Statio#3 - June 18, 2011, 5:00 am
Monitor 110 - 1 minute averages
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0.06 8-hr period of "Max" reading of 0.02 ppm. No non-zero 1-minute
£ ' average readings were recorded.
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Pond 18A Statio#3 - June 18, 2011, 5:00 am
Monitor 54 - 10 second averages
0.06
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0.03 8-hr period of "Max" reading of 0.02 ppm. Max 10-second
g ' average readings of 0.05 ppm was recorded at 5:00:23 am.
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PH3, ppm

Pond 18A Station #3 - June 18, 2011, 5:00 am
Monitor 110 - 1 minute averages
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Pond 18A Station #3 - June 18, 2011, 5:00 am
Monitor 54 - 10 second averages

Last 30 minutes of 8-hr period when "Max" reading of
0.02 ppm was measured on regular monitor.
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Pond 18A Statio#3 - June 19, 2011, 5:00 am
Monitor 110 - 1 minute averages
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8-hr period of "Max" reading of 0.03 ppm. Max 10-second average
0.06 readings of 0.03 ppm were recorded at 5:01:33 and 5:02:33 am.
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Pond 18A Statio#3 - June 19, 2011, 5:00 am
Monitor 54 - 10 second averages
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0.03 8-hr period of "Max" reading of 0.03 ppm. No above-zero 1-second
g_ ’ average readings were recorded.
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Pond 18A Station #3 - June 19, 2011, 5:00 am
Monitor 110 - 1 minute averages - 30 minute chart
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Pond 18A Station #3 - June 19, 2011, 5:00 am
Monitor 54 - 10 second averages - 30 minute chart
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g_ ' ppm was measured on regular monitor.
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Pond 18A Statio#3 - June 19, 2011, 1300 hr
Monitor 110 - 1 minute averages
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Pond 18A Statio#3 - June 19, 2011, 1300 hr
Monitor 54 - 10 second averages
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8-hr period of "Max" reading of 0.02 ppm. No above-zero 10-second
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Pond 18A Statio#3 - June 21, 2011, 5:00 am

Monitor 56 - 1 minute averages
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Pond 18A Statio#3 - June 21, 2011, 5:00 am
Monitor 54 - 10 second averages
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Pond 18A Station #3 - June 21, 2011, 5:00 am
Monitor 56 - 1 minute averages - 30 minute chart
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Pond 18A Station #3 - June 21, 2011, 5:00 am
Monitor 54 - 10 second averages - 30 minute chart
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Pond 18A Station #3 - June 22, 2011, 2100 hr
Monitor 56 - 1 minute averages
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0.04 8-hr period of "Max" reading of 0.03 ppm. Max 1-minute average
0.03 readings of 0.03 ppm was recorded at 6:51:49 pm.
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Pond 18A Station #3 - June 22, 2011, 2100 hr
Monitor 54 - 10 second averages
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0.03 8-hr period of "Max" reading of 0.03 ppm. Max 10-second average
' reading of 0.02 ppm was recorded at 6:49:43 pm.
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Pond 18A Station #3 - June 22, 2011
Monitor 56 - 1 minute averages - 1835 to 1935 hr
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Pond 18A Station #3 - June 22, 2011
Monitor 54 - 10 second averages - 1835 to 1935 hr
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Pond 18A Station #3 - June 23, 2011, 0500 hr
Monitor 56 - 1 minute averages
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Pond 18A Station #3 - June 23, 2011, 0500 hr
Monitor 54 - 10 second averages
0.04
0.03
0.02 8-hr period of "Max" reading of 0.02 ppm on "regular" monitor. No above-
' zero 10-second average readings were recorded during this period.
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Pond 18A Station #3 - June 24, 2011, 2100 hr
Monitor 56 - 1 minute averages
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average readings were recorded during this period.
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Pond 18A Station #3 - June 24, 2011, 2100 hr
Monitor 54 - 10 second averages
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8-hr period of "Max" reading of 0.02 ppm on "regular" monitor. No above-
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Pond 18A Station #3 - June 25, 2011, 0500 hr
Monitor 56 - 1 minute averages
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Pond 18A Station #3 - June 25, 2011, 0500 hr
Monitor 54 - 10 second averages
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£ 004 8-hr period of "Max" reading of 0.17 ppm on "regular" monitor. No 10-second
S ’ average were measured above 0.00 ppm during this period.
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Pond 18A Station #3 - June 25, 2011
Monitor 56 - 1 minute averages - 0430 to 0500 hr
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Pond 18A Station #3 - June 25, 2011
Monitor 54 - 10 second averages - 0430 to 0500 hr
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Pond 18A Station #3 - June 27, 2011, 0500 hr
Monitor 112 - 1 minute averages
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Pond 18A Station #3 - June 28, 2011, 0500 hr
Monitor 112 - 1 minute averages
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Pond 18A Station #3 - June 28, 2011, 1300 hr
Monitor 112 - 1 minute averages
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0.04 8-hr period of "Max" reading of 0.02 ppm. No above-zero 1-minute
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Pond 18A Station #3 - June 29, 2011, 0500 hr
Monitor 112 - 1 minute averages
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Pond 18A Station #3 - June 29, 2011, 1300 hr
Monitor 112 - 1 minute averages
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From: Valdez, Heather

To: Zach Hedgpeth (Hedgpeth.Zach@epa.gov); "David A. Weeks"; Bartus. Dave; Palumbo, Janice

Subject: some helpful background to understand generation, barometric influence, when TMP extraction was used
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Hi all, 1 have some more info to share that | have turned up regarding
generation and extraction

David Weeks, | was not sure if you saw this material in the past.

In the reconfiguration document there is an analysis of how to respond to
some very high PH3 concentrations in the standpipes, above 20,000ppm,
gives some helpful understanding of the pond extraction system and how
they scale it and deploy it as needed to respond. They present ideas they
have about how they think activities might affect the zones of influence
and pressure gradients from the extraction points. This also shows some
analysis or acknowledgment of the barometric pressure influence. Also it
shows how they can extract from a TMP if needed.

In Figure 1 of this document, the standpipe labeled West, removed
11/2/11, is the standpipe that | was just out there to witness them
repairing, now referred to as the northwest standpipe. This makes a total
of three standpipes now on Pond 15S.

I have also attached another document with some calculations presented
that attempt to describe generation

Heather Valdez

Chemical Engineer, Project Manager

RCRA Cortrective Actions, Permits and PCBs Unit
EPA Region 10

1200 6th Ave, Suite 900, AWT-150, Seattle WA, 98101
(206) 553-6220

aldez.heather(@epa.co

GOO0ICS,
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FMC Corporation
1735 Market Street
Philadelphia PA 19103

FMC Corporation

215.299.6947 fax

www.fmec.com

Transmitted Via E-mail

October 22, 2014

Mr. Greg Weigel

On Scene Coordinator

Emergency Response Unit

Office of Environmental Cleanup

U. S. Environmental Protection Agency
Region 10

1435 North Orchard Street

Boise, Idaho 83706

Re:  EPA Unilateral Administrative Order (UAO) for Removal Action
CERCLA Docket No. CERCLA 10-2010-0170
Reconfiguration of GES Units Operating at Pond 15S

Dear Mr. Weigel,

Prior to the conference call on October 20, 2014, FMC provided an update on the Pond
15S GES unit operations, perimeter pipe source gas concentration and an updated Pond
15S phosphine (PH3) generation rate estimate. This letter provides a brief summary of
the conference call discussions and provides additional details on FMC’s
recommendation to reconfigure the GES units extracting and treating pond gas at Pond
15S.

As discussed during the call, there have been three days in October (through the 19™)
when the GES operations 2-hour PH3 concentration readings at the SW standpipe were
greater than 20,000 ppm. Those days were October 4, 14 and 15. FMC noted that the
SW standpipe source gas concentrations observed in the evening of October 14 and
throughout the GES operating shift on October 15 were associated with a strong
barometric pressure drop (about 0.45 inches of mercury) that began mid-day on October
13 and bottomed on the morning of October 15. As requested during the call, a chart
showing the Pond 15S SW standpipe GES unit 2-hour and daily average PH3
concentrations and the barometric pressure data for the period October 13 through 16,
2014 is attached.

FMC
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FMC also noted the overall Pond 15S southwest (SW) standpipe source gas trend during
October appears to be decreasing (SW standpipe average month to date is about 14,300
ppm versus September monthly average of 15,925 ppm) and the current daily mass
removal rate at Pond 15S is about 10 pounds per day (4.5 kilograms per day [kg/day])
compared to the currently estimated net generation rate of about 4.4 pounds per day (2
kg/day).

Following the Pond 15S GES unit operations and trend updates, EPA reiterated its
direction that extraction from the perimeter standpipe at PH3 concentrations greater than
20,000 ppm is unacceptable and average perimeter standpipe phosphine concentrations
need to decrease to below 10,000 ppm consistent with the Readily Implementable Work
Plan (RIWP) for Pond 15S. During the regular monthly conference call on October 10,
EPA had suggested 24 hour per day operation of the GES units at Pond 15S which would
essentially double the mass removal rate. However, as discussed during the conference
call, increasing the hours of operation of the six GES units extracting from the SW
standpipe will not decrease the incidence of extracting gas above 20,000 ppm phosphine
and may actually increase the frequency and magnitude of extraction of PH3 above
20,000 ppm in the short-term by further increasing the zone of influence of the perimeter
gas extraction systems.

In order to address the immediate goal of minimizing the potential for extraction of gas
above 20,000 ppm at the SW standpipe, FMC proposed redeployment of two of the GES
units currently extracting from the SW standpipe to begin extraction from TMP #6. This
configuration is expected to have two short-term benefits: (1) reduce the zone of
influence and correspondingly the source gas concentration extracted at the SW
standpipe, and (2) create a pressure gradient toward TMP #6 to “pull” higher gas
concentrations toward TMP #6 and away from the SW standpipe. Extraction from TMP
#6 will follow the same procedures described in Sections 2 and 3 of the previously EPA
approved 15S Interim Work Plan Addendum A (December 2011) that were safely and
successfully utilized during the extraction and treatment from Pond 15S TMPs #2 and #6
during December 2011 through October 2012. A copy of the 15S Interim Work Plan
Addendum A, EPA conditional approval letter, EPA comments and FMC response to
comments is attached for your convenience. Based on the previous extraction at TMP #6,
FMC expects the flow will allow extraction and treatment using two GES units at design
gas flow / concentration; however, if TMP #6 is flow limited, the second GES unit will
be deployed to TMP #2.

In addition to the redeployment of the two GES units from the SW standpipe to TMP #6,
a ninth GES unit will be added to Pond 15S to extract from TMP #2. The ninth GES unit
will add an additional approximately 1.4 pound per day PH3 mass removal with
continued 12 hour per day, seven day per week operation, bringing the total mass
removal rate to about 11.5 pounds per day. The additional mass removal is expected to
accelerate the decreasing source gas concentration trend evident in the October data to
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date. Figure 1 depicts the proposed reconfiguration of GES units at Pond 15S. As noted
above, if TMP #6 will only support optimum utilization of one GES unit, then two GES
units will extract and treat from TMP #2 (during previous extraction / treatment from
TMP #2 up to four GES units were connected to TMP #2 and were fully utilized).

During the conference call, EPA asked if the RIWP for Pond 15S included provisions for
extraction from TMPs. The RIWP does not include that. However, the Removal Action
Work Plan for Ponds 16S AND 18A (RAWP; May 2013), which was intended to become
Section 4 of an amended post-closure plan for all the RCRA ponds, did include
provisions for GES Unit extraction from TMPs. RAWP Section 2.2.1 GES Unit Design
and Deployment states “GES units may be deployed for extraction from TMPs if needed
to accelerate reduction in the mass of PH3 beneath the pond cap, to meet other gas
extraction criteria, and/or to perform maintenance or repair to a perimeter piping system
component.”

FMC is prepared to redeploy the two SW standpipe GES units to begin extraction at TMP
6 within 2 days of EPA approval and begin extraction with a ninth GES unit at TMP #2
within 2 weeks. The additional time is necessary to prepare for extraction at TMP #2 due
to the need to fabricate / assemble a second TMP-head extraction assembly as shown on
Figure 2-1 of 15S Interim Work Plan Addendum A and to complete maintenance on the
GES unit that will be deployed to TMP #2.

If you have any questions, please do not hesitate to contact me at 215/299-6210.

Sincerely,

Marguerite Carpenter, PhD
Associate Director, EHS Remediation
FMC Corporation

cc: Andy Smith — EPA
Linda Meyer — EPA
Jonathan Williams - EPA
Brian English - IDEQ
Kelly Wright - SBT
Susan Hanson - SBT
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1.0 INTRODUCTION

1.1 PURPOSE AND SCOPE OF THIS ADDENDUM

The Pond 15S Interim Work Plan — Gas Extraction and Treatment (Pond 15S Interim Work
Plan) was submitted by FMC on September 30, 2010 pursuant to the RCRA Pond Unilateral
Administrative Order (“RCRA Pond UAO”) for Removal Actions as modified by an EPA letter
dated October 26, 2010 by adding a Task 1A. The Pond 15S Interim Work Plan provided the
rationale, design, operating procedures, monitoring and reporting for gas extraction and
treatment of phosphine (chemical formula “PH3”) from the perimeter piping system at RCRA
Pond 15S. The Pond 15S Preliminary Design Analysis Report, submitted April 15, 2011 (Pond
15S Design Report) provided an update of the gas extraction progress at Pond 15S.

Pond 15S was designed with two perimeter standpipes connected to the perimeter gas collection
piping located under the pond cap. The perimeter standpipes were located at the northeast corner
(referred to as the east perimeter standpipe) and the northwest corner (referred to as the west
perimeter standpipe) of Pond 15S. Per the procedures described in the Pond 15S Interim Work
Plan, gas has been extracted from the east perimeter standpipe since April 2010 and from the
west perimeter standpipe since June 2010, with dual Calgon Ventsorb (55-gallon) gas extraction
system (GES) units. Through most of 2011 (through October), there were four (4) GES units
extracting from each of the east and west perimeter standpipes, for a total of eight (8) GES units
operating at Pond 15S. All of these GES units were designed, constructed, and operated per
Section 3.0 of the EPA-approved Pond 15S Interim Work Plan. Operation of the GES units on
Pond 158 has been reported to EPA pursuant to the RCRA Pond UAO. Table 1.1 shows
chronology of the addition of GES units to Pond 15S and the monthly and cumulative weight of
PH3 extracted and treated from start-up through November 2011.

With eight (8) GES units in operation, there was a total capacity of about 20 pounds of PH3
extraction and treatment per day. Accounting for downtime due to carbon changes, maintenance
and power outages, the GES units at Pond 15S have demonstrated a long-term average treatment
rate of 2.37 1bs/day/GES unit, resulting in a total of about 19 pounds of PH3 extraction and
treatment per day. Since the initial gas extraction and treatment began on Pond 15S in April
2010, approximately 8,099 pounds of PH3 have been extracted and treated (as of November 30,
2011).

During September 2011, as extracted gas PH3 concentrations dropped to around 2,000 ppm, the
system was becoming extraction flow limited. Therefore, in October 2011, FMC began
preparations to increase the source gas flow volume to the four (4) GES units at each of the east
and west gas extraction standpipes to maintain the mass removal rate. During those preparations,
FMC identified a partial blockage in the west, underground PVC piping approximately 39 feet
from the standpipe (which is approximately 12 feet before the T-junction with the perimeter
piping beneath the cap) that was restricting flow to the standpipe and GES units. The blockage
could not be cleared by vacuuming so the section of piping and could only be accessed directly
by excavating to the underground piping. FMC prepared a West Gas Extraction Piping
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Maintenance Plan (Maintenance Plan) and performed the excavation beginning on November 2,
2011. The inspection of the 2-inch PVC piping revealed that the piping was badly damaged
from the point of the blockage back toward the pond cap. Approximately six (6) feet of the
damaged PVC piping was removed and excavation was ceased just past a 90-degree elbow at
approximately 3 feet outside of the HDPE cap anchor trench (approximately 5 feet from the T-
junction with the perimeter piping beneath the cap). At the location where the excavation was
terminated, a viable section of PVC for connecting a new section of pipe or otherwise capping
could not be located. Further excavation toward the anchor trench was deemed unadvisable as
the Maintenance Plan did not contemplate such activities. Figure 1.1 shows a cross-section of
the location of the excavation and location of the remaining underground PVC pipe in reference
to the cap anchor trench, e.g., approximate location of the damaged 90-degree elbow which was
removed. Following discussions with and approval by EPA on November 3, the excavation was
backfilled in per the procedures described in the Maintenance Plan. This rendered the west
perimeter standpipe unavailable for further gas extraction from Pond 158, thus reducing the total
gas extraction and treatment at Pond 15S by half. The four (4) GES units continued to
successfully operate on the east perimeter standpipe. Additionally, since removal of the west
perimeter extraction standpipe, additional monitoring has been conducted in that area.

The primary purpose of this 15S Interim Work Plan Addendum A (Addendum) is to present the
design, operating procedures, and additional interim monitoring proposed to begin the extraction
and treatment of PH3 gas from temperature monitoring point (TMP) #2, located within the
northwest quadrant of Pond 15S. The proposed gas extraction and treatment will be performed
using the four (4) GES units that became idle when the west perimeter standpipe was deemed
unavailable for further gas extraction.

1.2 ORGANIZATION OF REPORT

The Pond 15S Interim Work Plan — September 2010 included requirements of the RCRA Pond
UAQO, and Project Organization in Section 1.0. Section 2.0 of that report provided a description
and summary of gas extraction and sampling results for Pond 15S. For purposes of this
Addendum, this information has not been either repeated or revised. This Addendum has been
developed to describe the design, procedures, and additional interim sampling proposed for
implementation of gas extraction and treatment using four (4) GES units at TMP #2 at Pond 15S
to temporarily replace the gas extraction lost from the west perimeter standpipe.

Accordingly, Section 2 of this Addendum provides a description of only the changes to the
design and procedures as was described in the Pond 15S Interim Work Plan and does not attempt
to summarize that which has not changed. The Pond 15S Interim Work Plan will remain in
effect for operation of the four (4) GES units on the east perimeter standpipe. Further, Section 3
of this Addendum provides a summary of existing and the additional interim monitoring not
otherwise described in the Pond 15S Interim Work Plan.
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Table 1.1. Summary of Pond 15S Perimeter Piping Gas Treatment
During Operational Phase

Month Number of GES Units PH3 Extracted and Cumulative PH3
Treated Extracted and Treated
(Ib/month) (Ib)
Apr 2010 2 92 92
May 2010 4 109 201
Jun 2010 4 273 474
Jul2010 4 284 758
Aug 2010 4 305 1,063
Sep 2010 4 320 1,383
Oct 2010 6 355 1,738
Nov 2010 6 401 2,139
Dec 2010 6 478 2,607
Jan 2011 7 466 3,073
Feb 2011 8 475 3,548
Mar 2011 8 605 4,153
Apr 2011 8 612 4,765
May 2011 8 587 5,352
Jun 2011 8 579 5,931
Jul 2011 8 574 6,505
Aug 2011 8 525 7,030
Sep 2011 8 430 7,460
Oct 2011 8 363 7,823
Nov 2011 40 276 8,099

Note (1): 4 GES units on west perimeter standpipe were shut down on November 3, 2011.
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2.0 INTERIM TMP GAS EXTRACTION AND TREATMENT
DESIGN AND OPERATION

Gas extraction and treatment of pond gas with PH3 concentrations several times the Lower
Explosive Limit (LEL) from TMPs using GES units has been previously conducted under
limited circumstances, as listed below. This is generally not the preferred approach, as
extraction and treatment of pond gas at these PH3 concentrations presents significant potential
hazards and operational challenges. Nonetheless, the particular circumstances at Pond 15S
necessitate this approach at this time.

e Three GES units were deployed on Pond 16S TMPs #1, #2, and #7 (PH3 concentration >
100,000 ppm) from June 2006 through April 2008 before start-up of the Gas Extraction
and Treatment System (GETS);

e A GES unit was deployed on Pond 15S TMP #1 (PH3 concentration of approximately
150,000 ppm) for one day in May 2010;

e A GES unit was deployed on Pond 15S TMP #2 (PH3 concentration of approximately
150,000 ppm) for 26 days in May - June 2010. TMP #2 PH3 concentration at that time
stabilized at approximately 150,000 ppm; and

e A GES unit was deployed on Pond 15S TMP #5 (concentration of approximately
110,000) for 14 days in May - June 2010.

In each of these circumstances, on GES unit was used to extract and treat gas from on TMP.
Deployment of four (4) GES units on one TMP through an extraction manifold has not
previously been attempted. The following subsections provide the design and operating
procedures developed as part of an ongoing design and safety review.

2.1 PROPOSED APPROACH FOR POND 15S INTERIM TMP GAS EXTRACTION AND TREATMENT

As described in Section 2.1 of the Pond 15S Interim Work Plan, Pond 15S has ten (10) TMPs
and a perimeter piping gas collection system incorporated into the cap design. The TMPs were
installed for the purpose of housing thermocouples to monitor temperature in and near the waste
zone, not for the purpose of gas extraction. While all TMPs continue to function for temperature
monitoring, six (6) of these TMPs are plugged such that gas cannot be extracted, based upon
attempts to sample PH3 concentrations pursuant to the Pond 15S Interim Work Plan. Of the four
(4) TMPs through which gas can be extracted, TMP #2 is closest to the location where gas was
formerly extracted through the western perimeter standpipe. TMP #2 also has the highest PH3
concentrations of the Pond 15S TMPs. With the loss of gas extraction from the west perimeter
standpipe, extraction of gas at TMP #2 utilizing four (4) GES units, along with continued gas
extraction from the east perimeter standpipe, is expected to re-establish previous mass removal
rates of PH3 from Pond 158 in the most expeditious manner possible.

Operational challenges with balancing flow and PH3 mass loading between the four GES units
via the manifold may limit success in maintaining maximum mass removal rates and will be
closely monitored. Should the optimal mass removal rate for each unit not be attainable,
operational configurations anticipated in this work plan may be adjusted, with consultation with
EPA, such as relocation of one or more Pond 15S GES units to TMP#5, 6, and/or 7 as well as the
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re-deployment of the GES currently at Pond 17 to Pond 15S. GES operation and monitoring
under any adjusted scheme would be consistent with the procedures described in this Addendum.

2.1.1 Pond 15S Interim Gas Extraction and Treatment System Design

The Interim Pond 15S gas extraction and treatment system design will consist of the four (4)
GES units operating on the east perimeter standpipe (which will continue operation and
monitoring as described in Sections 3.0 and 4.0 of the Pond 15S Interim Work Plan) and the four
(4) GES units operating on TMP #2. TMP gas will be removed from TMP #2 at an initial PH3
concentration of about 130,000 ppm (based on November 2011 monitoring). The motive force
for gas extraction will be provided by the vacuum pump (blower) on each of the four GES units.
The TMP will be equipped with a manual shutoff/control valve, a solenoid shutoff valve,
temperature indicator, pressure indicator, flow indicator, and a primary dilution header equipped
with a temperature sensor. An autoignition of PH3 within the primary dilution header will be
sensed by the temperature sensor which will automatically close the solenoid shutoff valve. A
nitrogen cylinder will be available at the TMP to flush out the TMP piping to the GES units as
needed.

Primary dilution air will be introduced immediately downstream of the TMP in order to reduce
the PH3 concentration to below the LEL of 20,000 ppm. The diluted TMP gas will be carried
through a 2-inch flexible hose from the TMP to the western edge of Pond 15S where the four
GES units will be located (same location as used during extraction from the west perimeter
standpipe). The four GES units will be operated in parallel by means of an extraction manifold
which will split the extracted, diluted TMP gas flow into four approximately equal gas streams to
feed each of the four GES units. The primary operating parameters for the TMP gas extraction
system will be as follows:

e Provide primary dilution air at the TMP to reduce PH3 concentrations to well below the
LEL, i.e., below 20,000 ppm;

e Provide secondary dilution air at each GES unit to reduce and keep GES primary carbon
drum inlet PH3 concentration to less than 500 ppm (with a target of about 300 ppm); and

¢ Maintain the outlet from the secondary carbon drum to be less than 0.3 ppm PH3 at all
times with an action level of 0.2 ppm PH3.

The secondary operating parameters for the TMP gas extraction system will be as follows:

e Balance gas flow (i.e., equal flowrates) to each of the four (4) GES units; and
e Maintain gas flow to each GES unit at approximately 10 cfm (i.e., total of 40 cfm of
diluted TMP gas flow into the extraction manifold).

2.2 GES UNIT DESIGN AND DESCRIPTION

The GES unit description, design, and operation will remain the same as described in Sections
3.2.1 through 3.2.2 of the Pond 15S Interim Work Plan.
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2.3 GES UNIT OPERATION ON TMP #2

2.3.1 GES Unit Operation

Pond gas will be extracted from TMP #2 by means of the vacuum pumps (blowers) on each of
the GES units. Each individual GES unit will be operated per the procedures provided in Section
3.0 of the Pond 15S Interim Work Plan. A schematic of extraction at the TMP, manifold to
balance gas flow to four GES units and detail of one of the GES unit as connected to the
extraction manifold is shown in Figure 2.1.

Four GES units have been placed on the western edge of Pond 15S (same location as previously
used for extraction from the west standpipe as shown on Figure 2.2). The GES units are
connected to the extraction manifold using a flex hose. Each of the GES units is designed for
approximately 10 cfm extraction and treatment, depending on the concentration of PH3 in the
extracted gas. Typical maximum gas extraction flow from a TMP is about 10 cfm, although
initially the gas extraction flow is expected to be less than 1 cfm due to the high PH3
concentration.

The GES unit system operation is the same as described in Section 3.2.3 of the Pond 15S Interim

Work Plan. However, due to the differences between gas extraction from the perimeter
standpipe and the TMP, the following system safeguards are highlighted.

System Safequards

1. An automatic vacuum relief valve is located at the inlet to the vacuum pump on the GES
unit to prevent excessive vacuum pressure.

2. A control interlock at the GES unit between the thermocouple TC-4 and the solenoid
valve SV-1 control the source gas from the TMP header. When the outlet temperature of
the first drum at TC-1 reaches 225°F, indicating undesirable adsorption condition, the
solenoid valve SV-1 will automatically close to prevent additional pond gas from
entering the system and then leaving the system on fresh air purge. An alarm will also
indicate that operator attention is required.

3. An automatic nitrogen fire suppression system with a manual bypass containing a
nitrogen bottle and a control valve is tied into the discharge from the vacuum pump at the
GES unit. The nitrogen purge valve (SV-2) will turn on automatically when the
temperature of the first drum or the second drum outlet exceeds 250°F and the vacuum
pump will also shut down. This will suppress any fires and minimize high heat damage
in the carbon adsorption drums. During an automatic nitrogen system shutdown, the
solenoid valve located upstream from the condensate drum (SV-1) will automatically
close to prevent additional pond gas from entering the system.

4. A temperature sensor (T1-0) at the primary dilution header at the TMP will be connected
to the shutoff solenoid valve (SV-0) at the TMP. Any autoignition of PH3 in the primary
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dilution header will be sensed by the temperature sensor which will shut off the solenoid
valve (SV-0) and isolate the TMP.

5. A nitrogen bottle and manual control valve (NV-0) will be positioned at the TMP
immediately downstream of the solenoid shutoff valve (SV-0) to allow for purging of the
TMP piping downstream of the solenoid shutoff valve. This will allow for purging of the
piping from the TMP to the GES units (and through the GES units to avoid release of
PH3 to the ambient air) any time the solenoid valve (SV-0) at the TMP has been shut off,
e.g., power outage or autoignition within the primary dilution air header.

2.3.2 Operating Procedures

The GES unit operating procedures are similar to those presented in Section 3.2.4 of the Pond
15S Interim Work Plan, including those procedures for start-up, shut-down, drum changing and
nitrogen suppression at the GES unit. However, when connected to the TMP #2, additional start-
up and shut-down procedures are warranted as described below.

Gas Extraction and Treatment System Start-up When Connected to a TMP

1. Ensure the manual valve (HV-02A) at the TMP is closed and the primary dilution air
valve (HV-02B) is open. Open Nitrogen tank valve and the manual nitrogen purge
valve (NV-0). Set Nitrogen flow pressure to 5 psi and then close the manual nitrogen
purge valve (NV-0).

2. Start up all four GES units drawing ambient air through the primary dilution air
header, through the extraction manifold, and through each of the four GES units.
Adjust the flow from the extraction manifold to each GES unit to balance the flow as
close as practicable through all four GES units. Adjust the primary dilution air valve
(HV-02B) at the TMP to set the desired total extraction manifold gas flow through the
system.

3. With the manual TMP valve (HV-02A) closed, open the sample port valve (SPV-0)
and set extraction flow utilizing the 1-inch control valve (HV-0) to a pre-determined
flowrate. Then close the sample port valve (SPV-0).

4. Open the manual nitrogen purge valve (NV-0) and purge the extraction system piping
for 1 minute. Then close the manual nitrogen purge valve (NV-0).

5. Slowly open the 2-inch TMP manual valve (HV-02A) to start PH3 gas extraction
from the TMP.

6. Adjust the extracted TMP gas flow as needed with the 1-inch control valve (HV-0).
7. Watch for autoignition in the primary dilution air header. A rapid rise in temperature

downstream of the primary dilution point will indicate an autoignition. If
autoignition occurs, the temperature sensor (T1-0) should automatically shut the
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solenoid valve (SV-0). If not, manually close the 2-inch manual valve (HV-02A) at
the TMP.

8. Purge the piping with nitrogen as in Step 4.

9. Reduce the preset gas flow from the TMP utilizing the 1-inch gas control valve (HV-
0) to obtain a higher air to TMP gas dilution ratio and repeat Step 6.

10. Repeat these steps until sustainable gas flow is achieved without autoignition.

11. Monitor GES operation. Adjust control valve (HV-0) and GES flowrates to optimize
GES operation (target is 300 ppm on inlet to the first drum).

Gas Extraction and Treatment System Shut-Down When Connected to a TMP

1. Close the manual valve (HV-02A) at the TMP.
2. Open the manual nitrogen purge valve (NV-0).

3. Open the 1-inch control valve (HV-0) to full open position to purge the extraction
line. Purge the line for 1 minute.

4. Close the manual nitrogen purge valve (NV-0) and open the sample port valve (SV-
0).

5. After running on ambient air for 30 minutes, GES units may be shut down.

2.4 INSTALLATION OF SUPPORT FACILITIES

Frequent foot traffic is expected as operators will need to travel several times a shift to TMP #2
during gas extraction and treatment. This could potentially impact cap vegetation and create an
erosion pathway. Therefore, a temporary wooden walkway will be constructed from the west
edge of the Pond 15S cap to TMP #2. A conceptual design and location is shown on Figure 2-2.

Given extraction from TMP#2 will start up and likely run through the winter months, a shelter
(approximately 4 feet by 6 feet) will be constructed around the extraction piping at TMP #2 to
provide a wind block and facilitate maintenance of insulation to minimize freezing of the
primary dilution air valve. Although the exact design of the shelter has not yet been developed, a
three sided, roofed structure protecting the piping, valves and instruments outside of the existing
TMP enclosure is envisioned with sufficient ventilation to minimize the potential for gas
accumulation.

Support facilities will be removed when gas extraction at TMP #2 is discontinued.
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3.0 MONITORING AND REPORTING

3.1 EXISTING POND 15S MONITORING UNDER THE RCRA PonDp UAO SOW

Monitoring to demonstrate compliance with the performance objective at Pond 15S has been
conducted pursuant to the Air Monitoring Plan® and the Pond 15S Interim Work Plan.
Monitoring under both of these plans was initiated during the week of October 11, 2010 and is
ongoing. This monitoring at Pond 158 includes:

e Pursuant to the Air Monitoring Plan — Part I:

0 Pond perimeter surface scan conducted monthly;

0 Contingent pond cap surface scan (one-time sampling if pond perimeter surface scan
detects PHs at 0.05 ppm or above);

0 Outside pond appurtenance air release monitoring conducted monthly (including
TMP enclosures, ET cap drainage sumps, LCDRS sumps, instrument panels, and
perimeter standpipes);

0 Pond appurtenance leak detection monitoring conducted monthly (including same
appurtenances as listed above); and

0 Contingent low-lying areas (a one-time sampling if triggered by any surface scan PH3
detection of > 0.05 ppm or a pond appurtenance air release PH3 detection of > 0.3

ppm).

e Pursuant to the Air Monitoring Plan — Part I1:

0 Routine 4-hour property boundary air monitoring at thirteen (13) fenceline locations
(that was discontinued after March 27, 2011 as no off-plant monitoring was ever
triggered);

0 Contingent additional fenceline air monitoring at nine (9) fenceline locations along
the northern property boundary;

0 Contingent offsite air monitoring at five (5) locations along Highway 30; and

0 Continuous air monitoring at four locations along the perimeter of Pond 15S.

e Pursuant to the Pond 15S Interim Work Plan:
0 Pond 15S GES unit tailgas PH3 monitoring performed at least three times per
operating shift during normal GES unit operation;
0 Pond 158 perimeter soil gas PH3 monitoring performed monthly;

! The Air Monitoring Plan and Plan Framework for Facility Boundary Monitoring were submitted to EPA on
9/27/10. EPA provided approval of these documents on 12/14/10, conditional upon making revisions to address
certain comments. A final, revised Air Monitoring Plan — Part | - RCRA Pond Air Release Monitoring and Air
Monitoring Plan — Part Il — Facility Boundary Monitoring (including a QAPP), were submitted to EPA on 1/12/11
which addressed these comments.
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0 Pond 15S TMP source gas PH3 monitoring performed monthly” at all TMPs unless
gas flow cannot be established; and

0 Pond 158 perimeter piping PH3 concentrations calculated at least three times per
operating shift using GES unit operational data during normal GES unit operation.

e Pursuant to the RCRA Pond Phosphine Assessment Study Work Plan — Revised July 2011

0 In addition to monitoring outside the Pond 15S appurtenances as described above
under the Air Monitoring Plan — Part |, monitoring inside the same appurtenance is
being performed monthly;

O Addition of eight (8) step-out soil gas locations. Four of these step-out soil gas
locations are adjacent to existing soil gas locations and approximately 20 feet from
the cap anchor trench and at a depth of the elevation of the top of the pond liner. The
remaining four step-out soil gas locations are located on either side of both ET cap
drainage piping at a depth of the centerline of the drainage pipe. These step-out soil
gas locations are monitored on a monthly basis.

3.2 ADDITIONAL INTERIM MONITORING FOR POND 15S WEST CORNER

Additional monitoring to assess the effectiveness of extraction of gas from TMP#2 will be
conducted using the procedures in the Pond 15S Interim Work Plan and the Air Monitoring Plan
as follows. See Figures 1-1 and 2-2 for monitoring locations.

e Appurtenances (inside and out) as shown on Figure 2-2 — weekly until four consecutive
weeks of monitoring at any individual appurtenance is 0.00 ppm PH3, at which time
frequency will revert to monthly for that appurtenance.

e Perimeter surface scan in the northwest corner of the Pond 15S cap, as shown on Figure
2-2 — weekly, weather permitting. After four consecutive monitoring events of no
detections pursuant to the procedure, monitoring frequency reverts to monthly, weather
permitting.

e Soil gas probes 1, 1.5, 1,5A, 2, 3, 15, LS-1A, and LS-1B (and beyond to existing
perimeter soil gas probes until results are 0.00 ppm) as shown on Figure 2-2 — weekly.
After four consecutive monitoring events of detections < 5 ppm, soil gas sampling
frequency reverts to monthly.

e Support facilities (walkway, enclosure) — weekly visual inspection for damage to cap
surface.

e Flex hoses — visual inspection daily.

Other monitoring specified in the Pond 15S Interim Work Plan, e.g., monthly TMP monitoring,
and the Air Monitoring Plan, e.g., leak detection and ambient air sampling at appurtenances not

2 TMP monitoring on Pond 15S was initially performed quarterly unless any given TMP PH3 concentration
increased by 20% or more over the previous quarter’s monitoring results at which time the monitoring frequency
shifted to monthly. This occurred in October 2010 and monitoring frequency shifted to monthly.
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shown on Figure 2-2 will continue pursuant to those plans and is not affected by this additional
sampling.

3.5 REPORTING

All new monitoring as described above will be reported in the same manner and frequency as
described in Section 4.3 of the Pond 15S Interim Work Plan.
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4.0 SUMMARY OF PLAN AND SCHEDULE

In summary, the proposed plan and schedule to expeditiously install begin operation of four GES
units on TMP #2 includes the following:

e QGas extraction and treatment equipment fabricated and installed by December 9, 2011.

e Perform start-up and shake-down activities for the system beginning on December 9 and
concluding by December 16, 2011. These activities will include operator training, testing
of start-up, shut-down, and operating procedures and proof of fail-safe systems.

e Support facilities (walkway and TMP shelter) fabricated and installed by January 3, 2012.

e By March 31, 2012, evaluate the trends in the PH3 concentration in the gas extracted from
Pond 158 as well as from the monitoring program and submit an interim progress report to
evaluate the ability of this gas extraction operating scenario to achieve UAO performance
objectives.
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Jeff Hamilton

From: Barbara Ritchie

Sent: Wednesday, December 07, 2011 7:20 PM

To: Mark Smith; Al Lam; Jeff Hamilton; Rob Hartman; Marc Bowman; ‘David Heineck'
Subject: FW: Pond 15S TMP Gas Extraction and Treatment

----- Original Message-----

From: Weigel.Greg@epamail.epa.gov [mailto:-Weigel. Greg@epamail.epa.gov]

Sent: Wednesday, December 07, 2011 6:58 PM

To: Barbara Ritchie

Cc: Marc Bowman; Kelly Wright; Susan Hanson; Brian.English@; Fisher.Carla@epamail.epa.gov
Subject: Pond 155 TMP Gas Extraction and Treatment

Barbara:

By this email, I provide conditional approval of the Pond 155 Interim

Work Plan - Addendum A - TMP Gas Extraction and Treatment (Work Plan),
submitted December 2, 2011, for the purpose of starting up gas

extraction and treatment at Pond 155 from TMP #2 as early as Thursday,
December 8th.

EPA will provide comments on the Work Plan via a separate letter. The
comments will ask for clarification and certain additional detail. FMC
may, however, begin gas extraction at TMP #2, as described in the Work
Plan, prior to receiving or responding to the EPA comments, and prior to
final approval of the Work Plan.

Greg Weigel

Federal On-Scene Coordinator
US EPA Region 10

Idaho Operations Office

(208) 378-5773 office

(208) 867-3710 cell
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‘ ST UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
i REGION 10
g IDAHO OPERATIONS OFFICE
g 1435 N. Orchard St.
JCTP—— Boise, Idaho 83706
December 8, 2011
Barbara Ritchie
FMC Corporation
1735 Market Street

~ Philadelphia, PA 19103

Re: Draft Pond 158 Interim Work Plan — Addendum A — TMP Gas Extraction and
Treatment; CERCLA Unilateral Administrative Order for Removal Action, Docket No.
CERCLA 10-2010-0170

Dear Barbara:

T have reviewed the Draft Pond 15S Interim Work Plan — Addendum A — TMP Gas
Extraction and Treatment (Work Plan), submitted December 2, 2011. Per my email of
December 7 (attached), I have conditionally approved the Work Plan for the purpose of
starting gas extraction and treatment at Pond 15S from TMP #2 as early as possible, prior
to final approval of the Work Plan after addressing the following comments:

1) Provide detail on how flows will be managed during carbon changes — e.g., will
gas extraction be shut off at the TMP, or will gas extraction and treatment
continue through other GES units while carbon is being changed at one unit?

2) Provide clarification in Section 2.3.1 — System Safeguards, regarding gas flow
shut off and nitrogen introduction in the event of a thermal excursion. Ata
minimum, address the following concerns:

a. Inthe event of a carbon bed fire, where is source gas shut off — at the
individual GES or the TMP?

b. Confirm whether or not the N2 system at the TMP is automatic. Address
how this system will mitigate the threat of release of phosphine gas if an
auto-ignition event caused piping damage.

3) Note that any detected auto-ignition should be noted in weekly reports as
problems encountered or unplanned events. Carbon bed fires or other events that
result in a release or likely release to the atmosphere should be notified to the
OSC as quickly as possible.

If you have any questions we can discuss when I am at the site tomorrow, or you may
give me a call.

a Printed on Recycied Paper







Sincerely,
. g
Greg Weigel, On-S¢ene Coordinator

Attachment: email of 12/7/2011

Cc: Kelly Wright — Shoshone Bannock Tribes
Brian English — Idaho DEQ







FMC Corporation
1735 Market Street
Philadelphia PA 19103

FMC Corporation

215.299.6947 fax

www.fmec.com

Via email
December 14, 2011

Mr. Greg Weigel
On-Scene Coordinator
Idaho Operations Office
US EPA Region 10
1435 N. Orchard Street
Boise, ID 83706

Subject: EPA December 8, 2011 Contingent Approval letter
Pond 15S Interim Work Plan — Addendum A (December 2, 2011)
CERCLA Unilateral Administrative Order for Removal Action
Docket No. CERCLA 10-2010-0170

Dear Mr. Weigel:

FMC Corporation has reviewed EPA’s December 8, 2011 letter providing approval of the
Pond 15S Interim Work Plan — Addendum A — TMP Gas Extraction and Treatment
(“Work Plan) dated December 2, 2011. That letter provided approval of start up of the
TMP extraction and treatment system as described in that work plan as early as possible
(re-confirming your email of December 7, 2011) and requested response to three items of
clarification prior to EPA’s final approval of the work plan. As we discussed during your
site visit of December 9, 2011, start up commenced on December 8, 2011 following
receipt of your email of December 7" (attached to the EPA December 8, 2011 letter).
FMC and its contractors provided additional information regarding the operating
procedures and safety interlocks in response to the requests for clarification in the EPA
December 8, 2011 letter during your site visit, and again in a conference call on
December 12, 2011. The following narrative serves to memorialize the key points of
those discussions and the clarification requested. As we agreed in those discussions, the
work plan will not require revision; rather this letter will be considered an addendum to
the work plan.

EPA Item 1) Provide detail on how flows will be managed during carbon changes - e.g.,

will gas extraction be shut off at the TMP, or will gas extraction and treatment continue
through other GES units while carbon is being changed at one unit?

FMC
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EMC Response 1) — Carbon will be changed as needed in any particular GES unit while
the remaining GES units continue operation. When any particular GES unit is isolated,
total flow from the TMP will drop proportionately to the reduction in motive gas
extraction force. After the GES unit is isolated, the GES operator will air purge the GES
unit awaiting carbon change, make any required adjustments to flow from the TMP to
ensure the continued effective operation of the remaining GES units, and proceed with
carbon change. This procedure is essentially the same as when the four GES units were
manifolded off of the west perimeter standpipe (and for the four GES units treating
extracted gas in parallel on the east perimeter standpipe).

EPA lItem 2) Provide clarification in Section 2.3.1 — System Safeguards, regarding gas
flow shut off and nitrogen introduction in the event of a thermal excursion. At a
minimum, address the following concerns:
a. In the event of a carbon bed fire, where is the source gas shut off — at the
individual GES or the TMP?
b. Confirm whether or not the N2 system at the TMP is automatic. Address how this
system will mitigate the threat of release of phosphine gas if an auto-ignition
event caused piping damage.

FMC Response 2a) — Should a high temperature (in excess of 200 degrees F) set point
be reached in any particular GES carbon drum, a valve automatically shuts off the inlet
pond gas to that GES unit, and dilution air continues to be drawn into and through the
carbon to facilitate completion of the catalytic reaction on the carbon as well as provide
cooling. Should a high-high temperature (in excess of 225 degrees F) set point be
reached in any particular GES carbon drum, the blower will shut down and a valve is
automatically opened to purge nitrogen into and through the carbon to inert the system.
This procedure is identical to that for the GES units in operation on the east end of Pond
15S, and has been the standard safety interlock protocol for GES units deployed pursuant
to the RCRA Pond Unilateral Administrative Order at Pond 17, Pond 18A and the mobile
GES system used to perform TMP and perimeter pipe sampling pursuant to that order.

FMC Response 2b) — Nitrogen injection at the TMP is not automated. Nitrogen is
available at the TMP for potential manual addition in two circumstances.

First, in the event a high temperature (in excess of 100 degrees F) set point is reached in
the piping leaving the TMP, the extraction of pond gas from the TMP is automatically
shut off, while primary dilution air continues to flow through the downstream
piping/hoses and the GES units (as a result of the blower(s) providing motive air to the
system), serving to purge the system. Prior to restarting flow from the TMP to the GES,
the short section (~30 inches) of carbon steel pipe downstream of the shut off valve
would be manually purged with nitrogen to minimize the potential for auto-ignition upon
restart of pond (source) gas. The thermocouple or temperature sensor is located in a
longer section of carbon steel pipe, providing a length of approximately three feet for
thermal dissipation prior to connecting to GES hoses. The second circumstance would be
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in the event of a total power failure during which the primary dilution / motive air would
not be available to purge the system. In this event, the TMP shut-off valve would be
manually shut and the nitrogen tank used to purge the entire line through to the
downstream GES units.

EPA Item 3) Note that any detected auto-ignition should be noted in weekly reports as
problems encountered or unplanned events. Carbon bed fires or other events that result in
a release or likely release to the atmosphere should be notified to the OSC as quickly as
possible.

EMC Response 3) In accordance with EPA’s request that auto-ignitions be noted in
weekly reporting under the Pond 16S TMP gas extraction and treatment system (GETS)
work plan, FMC will do so for the Pond 15S TMP Gas Extraction and Treatment work
plan, classifying them as ‘problems encountered’ similar to power outages, e.g., not
wholly unanticipated potential events. If EPA is also requiring reporting of any high-
high temperature triggers an automatic nitrogen purge at a carbon unit, FMC will work
with our contractors to communicate this protocol and similarly include such events in
weekly reports as ‘problems encountered.” However, it is difficult to understand the
classification of registering a high-high temperature set point and flooding the carbon
drum with nitrogen as an ‘event that results in a release or likely release to the
atmosphere’ as the interlocks are designed to prevent such circumstances. The RCRA
Pond UAO already prescribes circumstances when EPA shall be notified immediately
(i.e., as quickly as possible) and without agreement on a clear understanding of an event
that ‘results in a likely release to the ambient air,” we are concerned that you may require
notification ‘as quickly as possible’ for a detection of 0.01 ppm PH3 during an
appurtenance leak detection monitoring event while not detecting phosphine in the
attendant ambient air during that monitoring event, which has explicitly not been the
intent under the UAO and documents prepared to comply with it. FMC reconfirms our
commitment and adherence to the Emergency Response and Notification of Release
provisions in section XV of the UAO and other reporting requirements as have been
included in other work plans developed pursuant to the UAO.

If you have any questions, or wish to discuss further, please advise.

Very truly yours,

¥

Barbara Ritchie
Associate Director, Environment
FMC Corporation
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1.0 SCOPE

To understand the Pond 15S gas extraction and treatment system, there are several key
physical parameters that will impact the system operation and performance with respect
to extraction rates and treatment system efficiencies. This evaluation presents an
estimate using these key parameters in order to understand the extraction rationale and
requirements. The key parameters that need to be estimated are:

e Mass of phosphine (PH3) currently under the Pond 15S cap
e Net generation rate of PH3 under the Pond 15S cap

20 METHOD OF ESTIMATION

e Mass of PH3 currently under the Pond 15S cap:

1. Use closure drawings to calculate the total material (fill) volume between
the top cap geosynthetic liner system and the top of sludge within Pond
15S.

2. Estimate the porosity of this fill volume.

3. Multiply the volume by the estimated porosity to obtain void (pore) space
volume.

4. Multiply the pore space volume by an average PH3 concentration to
obtain an estimated mass of PH3 under the cap.

Note: Phosphine concentrations vary at different locations within the pond, i.e.
the concentrations at the bottom of the TMP’s and inside the perimeter gas
collection pipes. Therefore, we will use the average measured value or estimated
value of PH3 within the pond on different period to calculate an estimated mass of
PH3 under the cap. The dates selected are:

1. 6/15/2010, the first date in which both TMP and perimeter gas PH3
concentrations were measured, recorded, and normalized.
2/18/2011, outlined in original document for the first verification.
2/9/2012, approximately one year after the first verification.
2/14/2013, approximately one year after the second verification.
5/16/2014, the next period after gas extraction re-started and
approximately one year after the third verification.
3/31/2015, approximately one year after the fourth verification and
requested by EPA for periodic verification.
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e Net generation rate of PH3:
1. Use the estimated mass of PH3 calculated above.
2. Add the mass of PH3 extracted and treated using the gas extraction
systems from closure until verification date.
3. Divide by the total duration of days since closure to calculate the mass of
PH3 produced per day.







Note: Phosphine loss by migration through fill materials between the pond
liner anchor trench and the final cap geosynthetic liner system anchor trench
is considered negligible for this calculation.

3.0 ASSUMPTIONS AND BASIS OF CALCULATION

e Top of sludge elevation averages 4465.0° (from final cap drawings)

e Volume of sludge = 6.1 X 10° cubic feet [cf] (from pond drawings)

e Volume of fill (between top of sludge and bottom of final cap geosynthetic liner
system) = 5.5 X 10° cf

e Average bottom of TMP elevation = 4467.0’(from final cap drawings)

e Average perimeter pipe elevation = 4475.0” (from final cap drawings)

e Bottom of final cap anchor trench average elevation = 4472.0” (from final cap
drawings)

e Top of pond anchor trench average elevation = 4470°0 (from final cap drawings)

e Porosity = 0.2 (assumed from pond dewatering rates during pond closure
settlement and dewatering phase)

e Density of Phosphine = 1.5 kg/cu m

e Phosphine concentration at 0 ppm on 07/10/2004 (completion of installation of
final cap geosynthetic liner system)

4.0 DATA COLLECTION

PH3 concentrations are collected and calculated using Gas Extraction Systems (GES) at
TMP and perimeter pipe locations. An average of data collected either from GES
extraction and/or periodic sampling is used to calculate average pond contraction.

The mass of PH3 treated during gas extraction are calculated and summarize for each
period starting from pond closure.

The summaries are as follow:

Data Summary for Generation Rate Calculation
Date TMP ‘ Perimeter Pipe | Pond Average | PH3 treated since closure
Concentration in PPM Kg

6/15/2010 | 186,000 9,500 97,750 173
2/18/2011 | 96,088 4,112 50,100 1,582

2/9/2012 | 35,438 2,804 19,121 4,333
2/14/2013 705 379 542 6,062
5/16/2014 | 31,602 9,029 20,315 6,148
3/31/2015 | 26,990 6,450 16,720 7,395








5.0 CALCULATIONS

5.1 Estimate the volume of gas inside the pond
Void volume = porosity * total volume
=0.2*5.5* 10° cf
=1.1*10°cf or 31,150 m*
5.2 Estimate the Mass of PH3 inside the pond
Mass of PH3 = Void volume * concentration factor * density

53 Estimate the total generation of phosphine

Generation rate = (Mass of PH3 inside the pond + mass of PH3 treated) / duration

5.4 The generation rate of phosphine for each period

Summary of PH3 generation rate
Period from 7/10/2004 Mass inside pond ‘ Mass treated | Duration | Generation rate
to Kg Days Kg/Day
6/15/2010 4567 174 2166 2.19
2/18/2011 2341 1582 2414 1.63
2/9/2012 893 4333 2770 1.89
2/14/2013 25 6062 3141 1.94
5/16/2014 949 6148 3597 1.97
3/31/2015 781 7395 3916 2.09

Note: Phosphine loss by migration through fill materials between the pond liner
anchor trench and the final cap geosynthetic liner system anchor trench and loss by
phosphine oxidation within the fill materials are assumed to be negligible for this
calculation.
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